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Alerting Abstract RU CI 

A superconductor cable contains tubular conducting elements (2,3) filled with coolant, channels (6,8) for direct and 
reverse pumping of additional coolant, a casing and vacuum cavities, while the direct pumping channel is placed 
between the outer conducting element and the casing. 

Cryo-insulating and reverse pumping channels are made on the outer surface of the casing and 2 layers of 
superconductor material are made on the inner surfaces of the conducting elements, while the casing is made of a 
conducting material. 

USE - Transmission of data using superconductor device. 

ADVANTAGE - Better reliability of construction, reduced usage of coolant and improved form of transmitted 
energy and of volume of data. 
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(54) SUPERCONDUCTING CABLE 

(57) Abstract: 

FIELD: electrical engineering SUBSTANCE: 
cable has encased tubular conducting members 
filled with coolant, channels for forward 
and reverse pumping of auxiliary coolant, 
sheath, and evacuated cavities. Forward 
auxiliary-coolant pumping channel is located 
between external conducting member and 
sheath. Outer surface of the latter carries 
cryoinsulation and auxiliary-coolant reverse 
pumping channels. Evacuated cavity is 
provided between cryoinsulation and case 
Inner surfaces of conducting members are 
covered with two layers of superconducting 
material and semiconductor material layer 
inbetween; it also carries waveguide parts. 
Sheath is made of conductor material and 
cryoinsulation, of alternating layers of 
aluminium oxide, titanium oxide, palladium, 
and granular arisorhent shielded by gauze. 
EFFECT: improved reliability of cable, 



reduced coolant consumption, enlarged 
capability of energy transmission and data 
conveying capacity. 3 dwg 
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(54) CBEPXnPOBOflHIHUti KAEEJlb 

(57) Pecpepan 

McnonbaoBaHne nao6pereHne othocmtcb k 

SJieKTpOTeXHMKe, B MaCTHOCTH K 

CBepxnpnBOflflLuewy Ka6enio M3o6peTeHMe 
HanpaBneHO Ha noBbioieHne Hafle>KHOCTH 
Ka6enn, pacxoaa xnaaareHTOB, yBenuneHue 
BUflOB nepeflaaaewofl 3Heprwn u o6teMa 
MHCpopMai^wn. CymHOCTb H306peTeHnw: «a6enb 
coflep>KMT pacnonoiKeHHbie b Kopnyce 
Tpy6MaTbie TOKonpoBOAsinwe sneMeHTbi, 
3anonHeHHbie xnaflareHTOM, KaHanw a™ 
npflMatf n oSpaTHaii npoxa^KH 
BcnoMoraTe/ibHoro xnaflareHTa, o6onoM«y n 
BaKyyiwupyeMUe nonacm npn 3tom KaHan 
npflMOii npoKamw BcnoMoraTenbHoro 
xnaflareHTa pacnanc»KeH Mexcay HapyjKHbiM 
TDKonpoBOflHiiiUM sneiueHTOM m a6onoMKofi. Ha 
Hapy>KHoCi noBspxHocTn nocneflHetf DasMeineHa 
Kpnon3onaunH n KaHanu oBpaTHOtf npoKaHKw 
BcnoMoraTe/ibHoro xnaflareHTa. Mewy 
KDnon3onflL^neti n KopnycoM pacnono)KeHa 
BaKyyiwupyeMas nonocTb. Ha BHyTpeHHUx 
noBepxHOCTHx ToronpoBOflflinux aneMeHTOB 
pacnonoaoHbi flBa cnoa CBepxnpaBOflflinero 
MaTepnana, Me>Kfly kotcpwmh pacnonoweH cnoii 



nonynpoBOflHHKOBoro MaTepnana n 
ycTaHoeneHbi eonHOBOflHue sneiueHTbi. 
O6onom<a BbinonHeHa us npoBoflHMKOBoro 
MaTepnana, a Kpuon3anflL(HH - a BHfle 
MepeflyioinHxca cnoeB okhch antoMUHUR, okhch 
TMTaHa, nannaflMR n rpaHyni/ipoaaHHora 
aflcap6eHTa, : 
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M3o6peTeHne 
cBepxnpoBOflfli^MM ycTpofiCTBaM u ycTpotfcrBaM 
nepeAann HHctiopMaunn, 

HaBecreH CBepxnpoBOflHiAwii Kaberib, b 
KOTopoiw co6cTBeHHO CBepxnpoBOAflLMMti 
«a6enb, oxna>KflaeMbiPi wmrmm renneivi, 
noMemeH b o6onoHKy, aamnu^eHHyio or 
TennoBoro BoafleRcTBua npoMexyraMHbiM 
TennoawM SKpaHow m BaKyywHO-MHorocnoMHOM 
M3onni4neM. B KanecTBe CBepxnpoBOAflmero 
Marepnana ncnonb3yercB enow HHoo~na 
HaneceHHbifi Ha MeflHyio Tpy6Ky. (A.E.TpaMeB, 
H.B KannHUH. nonyqenne m ncnonb3oaaHwe 
HM3KMX TeMnepaTyp M. 3Hepron3,qaT, 1981, c. 
104-106). OflHaKO, b flaHHoCi KOHCTpyiqwn Me 
wenmo^eHbi TennoBbie noTepn. 

Han6onee 6nn3KMM no coBOKynHocTM 
cyu^ecTBeHHbix npnaNaKOB k npeftiaraeiwoMy 
ycTpoficTBy mjisiercp cBepxnpoaoflflmnCi 
Ka6enb, b kotodom b ui30TepMUHecK0M Kopnyce 
paaMeii^eHbi KoaKcuanbHbie Tpy6HaTbie 
TOKonpoBOflfiinne sneMeHTbi, 3anonHeHHbie 
xnaflareHTOM, TpyGnaTbie KaHanu Ans npflMoti n 
o6paTHoH npoKaHKi/i BcnoworaTenbhoro 
xnaflareHTa, □fionoMKa u BaKyyMHpoaaHHbie 
nonoc™. (rionuTexHUMecKMpi c/ioaapb nofl. pefl. 
A, 10. MiiinMHCKoro, M. CoaeTCKaa 
aHU.mcnoneAWn, 1980, c. 465-466), 

HeAocraTKOM flaHHofl «OHCTpyi<unu siB/meTcs 
Ha/inMi/e 6onbiuora Konnqecraa repweTMMecKMx 
BaKyyMHbix h KpuoreHHbix o6ono<-ieK 
yee^HHUBaioinnx ceneHue sec h CHtwaioiAMX 

Hafle)4<HOCTb KOHCTpyKL|HM. 

3aAana HacToamero HsoepereHHfi 
aaicnKDMaeics b noBbiiueHHU HaflexcHocTw 
KOHCTpyKLjHu. CHUKeHMn pacxoAa xnaflareHTOB, 
a Taroxe yBenHHeHHU bwaob nepeAaBaeMofl 
sHeprwn m 06-bSMa KH4)opwau,nn. 

1 , nocraBneHHafl 3aAaMa pewaeTcfl 3a <xer 
rota, hto b cBepxnpoaoflflineM Kaoene, 
BKnioMaioineM pa3Mei^eHHbie a naoTepMHMecKOM 
Kopnyce KoaKcwajibHbie Tpy6Maibie 
TOKonposoflflinne aneMeHTbi 3anonHeHHbie 
xjiaflareHTOM ipy6MaTbie KaHajiw flns npaMoii n 
ofipaiHoiS npoicaMKH BcnoiuoraTenbHoro 
xnaflareHTa, o6onoHKy n BaKyyiuuipyeMbie 
no/ioc™, b OTnuHwe ot npoToinna, KaHan 
npoKaM km BcnoMoraTenbHoro xnaAareHTa 
pacnonojKeH we*ay Hapy>KHbiM 

TDKOnpOBOflJimMM 3fl6M8HTOM H 060n04KOH, Ha 

Hapy)KHofi noBepxHOOTH KOTopofi paaMeii^eHbi 
KpnoM3onHi4MS n KaHanw o6paTHotf npoKaMkn 
xnaflareHTa, Mex<fly 
n KopnycoM pacnono*:eHa 

nonocTb, npn stom 
BbinoriHeHa b Bnae 

nOKpblTMM 

TUTaHa, nannaflnfl n 



Kpnon3onfli4wefi 
BaKyyMnpyeMan 

KpHOM30n«L4Mfl 

nepeayioLUMXcfl cnoea 

OKMCM antOMMHMfl, OKHC 



rpaHynnpoBaHHoro aACopoeHTa, aamnmeHHoro 
orpa>KAaK)ine^ cstkoR, Ha BHyTpeHHux 
noBepxHocTRX Tpy6naTbix TOKonpoBOA^mux 
3J16MSHTOB HaHeceHbi flBa cnon 
cBepxnpoBOflnmero Marepnana c 
pa3MemeHHbiMM Mexfly humm cnoeiw 
nonynpoBOflHUKOBoro MaTepuana m 
ycTaHOBiieHbi BOjiHOBOflHbie sneMeHTbi, a 
oSonoMKa BbinonHeHa H3 roKonpoBOflflinero 
MaTepuana. 

ripn ocymecTBneHUki npeAnaraeMoro 
M306pereHMq co3flaeT0fi TSXHunecKnR 
peayiibTaT, 3aKnfOHaK)LUMMCR b cneflyioLueM 

B nsBecTHbix oBepxnpoBoflflLunx Ka5emx 
reMnepaiypHbie nonn, co3AaaaeMbie ocHOBHbiM 
n BcnoMoraTenbHbiiui xnaflareHraMU, 

MsojiupoBaHbi flpyr or APyra BahyyMnpyeMbiMn 



i, hto aaTpyflHfler B3anMHoe BfiMHHue 
3thx noneti flpyr Ha flpyra. 3to BefleT k 
Henpon3BOflUTenbHoCi noTepe o6omx 
reMnepaTypHbix nonefi a oneflOBaienbHO 
nnujHUM aaTpaTaM "xonofla" noflBOflwMoro 
xnaflareHTaMM npn ooaflaHnn 

cBepxnpoBOflMMoc™. TaKMM oepasoM, HannMne 
BaicyyMHoro npoMe>KyTKa cboamt Tennoo6MeH 
Me>Kfly TenroBNMH nonnMH TonbKO k nynncTOMy 
rennoo6MeHy (3a cner H3iiyMeHMn), t. e. 
BaKyyiw nrpaji ponb nsonnTopa. Y6paB stot 
M3onsTop, Mbi ocyi^eoTBriaeM Tennoo6MeH c 
noMon^bio Tennonepeflann nepe3 "TennoBof^ 
moct", C03flaHHhiPi Me>Kfly KpnoreHHbiMM 
TennoBbiMM noriRMn. 3a o-ieT aToro mocts 
ycunnBaeTca iennoo6MeH nyreM 
rennonepeflaMM no npoBOflHMKy, mto 0HM>KaeT 
paexofl HocnTe/ieM "xonofla" stux noneti, a sto 
CHH>Kaer paexofl xnaflareHTOB, re. CHM»:aeT 
aaTDaTbi Ha ocymecTBneHne 

CBepXnpOBOflUMOCTH. 

nepeflaqa SHeprnn m HHCpopMaunn 
ooymeorBnfieTOd no CBepxnpoBOflHMKy c tokom 
(BOKpyr KOToporo n co3,qaioT ocHOBHoe none 
npnoreHHbix TewinepaTyp ppn o6ecneqeHHFi 
scfjcpeKTa OBepxnpoBoflMMOCTn) sa chbt 
nepeflann no 3T0My oBepxnpoBOflHUKy icaK no 
BonHOBOfly BonHoaoK sHepruM, HanpuMep, 
atycTHMecKnx hjih sjieKTpoMarHMTHbix bohh. 3ri/i 
BonHbi m 6yflyT HocnTen^MH UHtfcopMaLiuw, 
nepeflaBaeMoii no H3BecrHbiM aaKOHaiui v\ 
cnocc6aM. 

3ByK0Bbie BonHbi no rarawy npoBOflHMKy, rfle 
3aTyxaHne chmjksho ao MMHUMyMa, 
paonpocrpaHfiiorcn ksk b 3ByKOBofle 
npaKTHHecKH 6e3 noTepb Ha nornooieHne Ha 
6onbUJne paccTosiHMfl 

3tot 3(t>ct>eKT mo«ho kicnonb30Barb He 
TonbKO Ann nepeAa'-in SHeprnn, ho ia aah 
nepeflaMM MHcjiopMaLiMn, HanoAo6ne 
CBeTOBOAOB m flpyrux bohhoboaob. 

npn stom BHeujHee MarHHTHoe none hs 
npoHUKaeT b cBepxnpoBOflHUK 6naroaaps 
34icpeKTy Mai^cHepa, mto 3aii(niAaeT Bee BMflbi 
BonHOBOM sHeprnn, nepeflaBaeMo^ no 
BonHOBoay, b fom Hkicne n 3Heprnn 
snsicrpoMarHHTHbix BonH or BnnpiHuq noMex 
BHeujHux aneKTpornarHHTHbix noneti. 

H3BecTHo, ratoxe mto nornomeHne 
aKycrnnecKnx bojih CHn>KaeTcsi npn 
CBepxnpoBOflHMOc™ v\ fla>Ke Ha6nioflaBTca 
orpnL(aTeribHoe nornomeHne (T.e. ycuneHne) 
cumana aKycTunecKnx bofih b nonynpoaoAHUKe. 
B pexnwe orpnL(aTenbHoro nornomeHna 3ByKa 
OBepxnpoBOflRinnki Ka6erib pa6oTaer KaK 
ycnnnTenbHbiM KacKafl b aKycTHHecKnx cucTeMax 
CBH3H m nepeflann MHCpopMaMnn. TaKUM 
o6pa30M, TeopeT/inecKM Her 3anpeTOB Ha 
ycuneHne B3anMHoro BnnnHun reMneparypHux 
noneii 3a cner rennoBbix moctob h hx 
TennonepeflaMU n nepeAann bojihoboCi 3Heprn^, 
a c ee noMombio n MHq^opiwai^nM no aroMy «e 
TennoBOMy Mocry m cBepxnpoBOAHHKy . 

B to «ce BpeMR BbinonHeHMe Kpnon3onaL(nn 
npeATioKeHHUM o6pa30M no3BonaeT nonynnTb 
BaicyyM, oBecnem-iaaioinHtf HaAex<Hyio TspMO- n 
3neKTpon3oriFi4nio, 6e3 HaKonneHu^ ocraTOMHbix 
ra30B. MHorocnotiHoe cop6L|noHHoe noKpbiTue b 
BMfle MepeflyiciAnxca cnoeB nneHOHHbix 
noicpbiTuPi okmch amoMMHMfl, okmch TuraHa, 
nannaAMn m rpaHynnpoBaHHoro aAcopBeHra 
paooTaer ksk "MoneKynHpHoe euro" (CoBeTCKuPi 
SHi^nicnoneA. Cnoaapb, C3C f c. 632, M. 1980 
M3fl, C-3HUMKnoneflnn nofl peA. A.M. 
ripoxopoBa), T.e. oahu Moneicynbi nponycKasT, a 
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apyrne nomoinaeT, T.e. 3a cneT pa3Hbix 
roKpbiTHM oTKaMMBaeT Bee MMeioinKecn 
ocTaTOMHbie ra3bi, a 6onbiuuHCTBO caiubix 
paonpocTpaHeHHbix OTKaHHBaicTcs 
aflcop6eHTOM, cepnfiHO BbinyoKaeMUM pjm 

OOp6l4MOHHblX HaOOCOB M BaKyyMHOKDHOreHHOfi 

PlocKoribKy "MoneKynnpHoe chto" HaHeceHo 
Ha oxna»<neHHbiki flo KpnoreHHbix TeMnepaTyp 
TOKonpoBOfl, o6naflaioinMM noTeH 4 uanoM 
OTHocnTeiibHO 3a3eMneHHoro Kopnyca, to 
ocTaTOMHbie ra3bi nofl sosAeficTBweM sroftl 
pa3Hocrn noreHLinanoB HannHaioT 

nepeMeujaTbCfl k "MoreKynnpHoiviy cmtv". 

riocKOJibicy ocTaTOMHbie ra3bi cnnbHO 
paspjweHbi, nopor H0HH3a 4 nu CHMKaeTCH, n 
Br.onHe oBecneMHTCfl He6onbiuMM MajiOMomHbiM 

HOHM3aL(MOHHblM HCTOHHHKOM, BpOfle 

HOHM3aUHOHHOrO WaHOMeTpMHeCKOrO 

npeo6pa30BaTa/ifi Ana H3M.epeHna aaic/yMa, 
KOTopufl M3MepaeT BaKyyM nponycKaa HacTW4bi 
ocTSTOMHoro rs3a Mepe3 ce6n. 

MoHH3npoBaHHbie ocTaTOMHbie ra3bi 
ycKopaioTCSR c noMoii|bio HanpfDKeHUH Me>Kfly 
TOKorpoBoaoM w KopnycoM u nonaflatoT a "omto", 
rfle nonyHaioT OTpn M aTenbHbitf HeAOCTaK3mn« 
aapfifl, yBBriMMMBafOT sa CMer 3Toro cboh o6i=eM 
vi sacTpeBaioT b "cure", KOTopoe npeBpamaeTca 
b "MOJieKynsqpHyio riOBywKy". 

C03AaHHblM T3KMM 06pa30M 

"noTeHunanbHbiS oapbep" Ha noBepxHOc™ 
cop6i^noHHoro noKpbiTna nDenHTcTByer bwxoav 
cop6npoBaHHbix MoneKyji, ocTaTOHHbix ra30B H3 
"MoneicynsipHOM noBywKu". 

B TOKonpoBOfle, KaK n3aecTHO, na6biTOK 
OTpuLtarerbHbix Hocmenefl aneKipunecTBa u 
TOKonpoBOfl Boeraa 6yaeT MMeTb 
OTpnnaTejibHbiR noTeHunan no cpaBHeHHio c 
aaaeMneHHbiM KopnycoM, noaTOMy 

noTeHL4nanbHbiM 6apbep 6yfleT HafleawbiM 
3aTBopoM Ha "noByoiKe". 

TaKUM 06pa3OM, npeflnoKeHwafi 
coBOKynHOCTb cymecTBeHHbix npusHaraB 
n3o6peTBHMH o6ecneHHBaeT peiueHM© 
nocTasneHHOH 3afla^n c AOCTwweHweM 
yKa3aHHoro TexHunecKoro pe3ynbTaTa. 

Cyu^HOCTb H3o6peTeHnn noacHqeTCH 
MepTejKawn, rfle Ha cpur. 1 npeflcraBneH o6innfi 
BUfl cBepxnpoBOflFiinero Ka6erw (ceMeHne), Ha 
cpur, 2 TOKonpoBOAflHnPi aneMeHT 'ce 
cpur. 3 oBonoHKa c KpwoH3onHL(weCi (cs 

CBepxnpoBOAnii^MCi Ka5enb coflepxcur 
naoTepMnnecKnti Kopnyc 1, b kotqpom 
pa3MemeHbi KoaKCManbHbie TOKonpoBOflHiMHe 
3neMeHTbi 2, 3. KaHajibi 4, 5, o6pa30BaHHbie 
sneiweHTaMH 2, 3 3anonHeHbi ochobhum 
xnaflareHTOM (renneM), KaHan 6 Meway 

BHeLJJHUM TOKOnpOBOflHlHHM 3HeMeHTOM 3 H 

o6ojiohko& 7 cnyxnT Ana npnMoR npoKaMKM 
BonoMorareJibHoro xnaflareHTa (aaoTa). KaHanbi 
B ana o6paTHofi npoKaHKH BcnoMoraTenbHoro 
xnaflareHia oa3Meii(eHbi Ha HapyjKHOi^ 
noBepxHOCTM o6onoHKn 7, Koiopa^ lyoweT 6biTb 
BbinonHeHa, Hanpniviep, M3 anioMMHMfl. Mex<Ay 
Kopnyooiw 1 m Kpnon30Jini4neM 9, HaHeceHHOM Ha 
HapyxHyw noBepxHocrb o6anoHKw 7, Haxoflnrcfl 
BaKyyMMpyeMaq nonocTb 10, Kopnyc 1 CHa6«eH 
npefloxpaHHTenbHbiMw KnanaHaMM 11 v\ 
pa3pblBHblMM MeM6paHaMH 12, 

ycTaHOBneHHbiMM no pfVA»e Kagejia c 
onpeaeneHHbiM ruaroM, HanpuMep, Hepe3 10-15 

Ha BHyTpeHHMx nosepxHOCTSX 
TOKonpoBOflamux aneMeHTOB 2, 3 HaHeceHbi flBa 
cnofl 13 CBepxnDOBOflfii^ero MaTepnana, Me>tcfly 



KoropbiMn pa3MemeH cno\A 14 
nonynpoBOflHUKOBoro MaTepnana, HanpuMep, 
cpeppnTa n^n repMaHnsi. BoriHOBOflHbie 
aneweHTbi 15, ycTaHosneHHbie Ha Hapy>KH0M 
cyioe 13 cBepxnposoflHinero MaTepnana, cnyxaT 
And nepeAann sneiapoMamnTHbix bojih 
pa3nnHHo(i MacroTbi m flwanaaoHa, 

Kpnon3onnunH 9 BbinoriHeHa b BMfle 
HepeAyioinnxcs cnoes 16, 17, 18 nneHOHHbix 
noKpNTHM. Cnoii 16 H3 okchas anioMUHuR, cnoM 
17 OKMCb TMTaHa, cjioCi 18 - nannaflnCi. Me>KAy 
orpa)(<flaioLi;eM cstkom 19 v\ noKpbiTneM 16 
3acbinaH rpaHyriMpoBaHHbiPi aACop6eHT 20, 
HanpuMep, aiCTMBupoBaHHbiM yronb c noKpbiTMew 
nneHKOM nannaAnn n nnaTMHbi. 

ycrpoticTBD paBoTaeT cneflyK)ii(MM o6pa30M, 
B KaHanbi 4 m 5 noAaioT ochobhom (rennf^), a 
b KaHanbi S n 8 BcnoMoraTenbHbiR (a30T) 
xriaAareHTbi, npeABapnTeribHO co3flaB b 
nojioc™ 10 BaxyyM, HanpuMep, c nowou^bio 
cpopBaKyyMHbix HacocoB, o6bNHO flo 
7.10" 4 rapp. flanee BaKyyM co3flaeTcfl c 

nOMOLL(blO npOLteCCOB COp6L|HM M KpMOCOp6L(HM 

cneL(naribHbix copfjeHTOB 20 m nneHOHHbix 
no<pbiTMii 16, 17, 18. riOKpbiTue, socToainee H3 
cnoeB 16, 17, 18, pa6oraeT KaK "MoneKyjiqpHoe 
cuto", T.e, Ka«AbiM M3 3thx cnoeB nomou;aeT 
onpefleneHHyto rpynny aTOMOB, a b 

COBDKynHOCTM 3TM nneHOMHble nOKpbtTMH 

nornomaiOT npaKTunecKn Bee ocTaTOMHbie ra3bi: 
nannaflnPi nornomaeT rennd, nnaTuwa boaopoa, 

a OKMCb ajllOMMHUB OCTaribHble OCTaTOHHbie 

ra3bi. rpaHy™poBaHHbiti cop6eHT 20 nornouiaeT 
n oTKannBaeT napu BOAbi, Tfwerwe Monenynu m 
OCTaTOHHbie ra3bi, a 6naroflapa 
nnaTHHO-nanjiafliipoBaHHbiM nneHKaM 
nornou;aeT Aono/iHUTenbHO BOflopoA, renm. 
CTyneHHaTaw qbopina noKpbiTHa no3BonaeT 
ocya48CTBHTb AooTyn bcsm MoneKynaM k 

K3JKAOMV noKpblTHIO OflHOBpBMeHHO. 

floDKonbKy npn rny6oK0M BaKyywe ocHOBy 
ocrraTOHHbix ra30B cocTaBnneT renufi n boaopoa, 
no3TQMy noKpbirnd 17 m 18 cflenaHbi 

Hapy>KHblMM. 

C noMOHbio pa3HOCTn noTeHL^nanoB Meway 
o6ono<jKOM 7 m KopnycoM 1 MoneKynu m hohu 
ocTaTOHHbix ra30B ycKopshOTca h nornomaioTCH 
Kpnon3on(iLinePi 9 

HOHH3aUMfl OCTaTOMHblX ra30B 

ocyLuecTBn^eTCJi b AaTHUKe 3aMepa rny6oKoro 
Ba<yywa Tuna PIMM, mto ynpoi^aeT pa6oTy 
pa3HOCTM noTeHLinanoB TOKonpoBOfla 7 n 
Kopnyca 1 . 

OTpnL|aTeribHbiii noTeHLiHan TOKonpoBOAa 7 
3annpaeT nornomeHHbie hohw h MDneKynw b 
"MoneKyjinpHOM CMTe" m npeBpainaeT ero b 
"MoneKyA^pHyio noByiiiKy", He noaBonaeT 
copBupoBaHHUM ra3aM bumtm HaaaA b BaKyyM. 
TaKUM o6pa30M, co3AaeTca HaAe>KHan 
BaKyywHafl n3onni4HFi Ka6enfi. nocrie 
o6pa30BaHMfl BaKyyMa b KaGene CHM»<aeToa 
TennorpnTO< k KpnoreHHOM HacTn n cHMiKaeTca 
pacxoA xnaAareHTOB. 

3a cneT B3anMH0ro bjihhhhp ochobhoto h 
BcnoMoraTenbHoro xnaAareHTOB Hepe3 o6mne 
creHKM 2 n 3, pacxofl KpnoKMAKocrefi CHMwaeTcn 
eme BonbLue. B3anMHoe BnnaHne Mepe3 KaHanbi 
6 \a 8 cHi/wraeT pacxoA AononHMTeribHO 
BcnoMoraTenbHoro KpnonpoAyicra. 

Ctbhkm 2, 3, 7 oxna)KAaiOTca ao KpnoreHHbix 
TevinepaTyp, noflroTaBnuBaioTcn ysnoBun &ns\ 
ocyiAecTBneHns cBepxnpoaoflUMocTH. 

ripM flOCTM>KeHMH TOKOBOAOB 2 H 3 

TeMnepaTypbi cBepxnpoBOAMMocTW no hum 
HaMnnaiOT nepeflaBaTb sneKTpuHecKyK) 3Heprnio 
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KaK no CBepxnpoBOflHHKaM, a no BOJiHOBOAaM 1 5 
nepeflawT ajieiapoMamnTHbie bojihw pasjiHHHOM 
MacTOTbi n flnana30Ha (ohm MoryT 6biTb n 
CBeTosoflaMM, HanpuMep, Ha TOKonpoBOAe 2 
BO/iHOBOflbi 15 cny>KaT Ana BbicoKOHacTOTHoro 
fluanasoHa aneKTpoMarHMTHbix bohh, a Ha 
TOKonpoBOfle 3 BonHOBOflbi 15 cnyacaT Ann 
omwecxoro Anana30Ha). 

riocrie cTa6nnn3aunn pe>KMMa 

CBepxnpoBOAHMOCTi^, c yneTOM pa6oTbi n 

BOJlHOBOflOB 15 no TOKOnpOBOflaM 2 v\ 3 

HaHMHatOT nepeAaBaTb aKycnwecicyio 
HHCpopMaL)nio. 

BcneflCTBue acpcpeiaa MaifcHepa 
CBepxnpoeoAHUKM 13 co3AaK)T Hafle>KHoe 
aneirrpuMecKoe none b nonynpoBOAHMKe 14. 
BbinonHeHHoiu M3 repiwaHMS una 0eppnTa, 
aainHineHHoe ot BHewHHX aneKrpuHecKMx none* 
h noMex, mto coaAaeT ycnoBusi pjw 

B03HWKH0BeHMH B T3K0W nOflynpOBOAHMKe 

RBjieHUR OTpnL(aTenbHoro nornomeHMfl 
SByraBbix n ynbTpasBy<OBbix bohh. B stwx 
yonoBHRX aKycrnHecKne BonHbi nepeAaioTCH 6e3 
noTepb m Aa>Ke ycunnaaiOTCfi, t e Takotf Ka6enb 
paSoTaeT He Tonbra ok KaHan caqsn, ho h KaK 
ycwriMTe.-ib nepenaBaeMoro aKycTHHecKoro 
curHana w aneirrpoMarHHTHbix Bonn. YMMTbiBaH 
to, mto repwiaHMM onTH'-iecKM npo3paneH pf\9, UK 
fluanaaoHa aneiapoiuarHMTHbix bohh, to no 
TaKOMy TOKonpoBOAy moxho nepeflaBaTb ei^e h 
onTMHecKyio MHcpoprwaLjHK), KaK no CBeTOBony c 
noMoiAbio MK-na3epoB. nocKO/ibKy na3epHoe 
n3nyqeHne MK o6nacTn cneKTpa, aKycTHHecKne 
BoriHbi BM-sneirrpoMarHHTHbie v\ paAuo bcjihu 
npnHaflne)KaT pa3HbiM Anana30HaM wKanbi 
sneKTpoMarHMTHbix botih, to ohm He OKasbiBaiOT 
ssanMHbix nowiex npyr Ha Apyra, u b 
npeAnaraeMOM ra6ene npM chmjkshmm no 
cpaBHeHMK) c npoTOTunaw nonepe^Horo ce^eHMn 
n Beca aa ombt OTcyTOTBMfi npoMewyTOHHwx 
BaKyyMHbix noficoB MaonsuuM, B03pocweii 

npoCTOTS KOHCTpyKMMM M T. A- AOCTHraeTCB 

He6biBanan nnoTHocTb nepeAaBaeMofl 
HHcfiopMaLiUM, 6naroflapB caepxnpoBOflMwocTH n 
OTpMnaTenbHOMy nornoineHHto npn KpuoreHHbix 
TeMnepaTypax BcneASTBue coBMeineHun stmx 

BBTieHMM npM O03A3HMM TeMnepaTypHOTO MOCTa 

Me>Kfly xnaAareHTaMM 

npM aaapMMHOii CMTyai4MM, b cnyqae 
npeKpau^eHMS noflaHM oahoto ms xnaflareHTOB 
cpaGaTbiBaiOT npeAOxpaHMTenbHbie KnanaHbi 11 
Mew6paHbi 12, KOTopwe 



cTpaBrMBawT flaBJieHMe ra30B npM Aecop6L(HM b 
aTMoocpepy w ooxpaHsiioT KOHCTpyKi4i/no ot 
noBpexAeHMa. 

KoHCTpyKL(ns npeAno>KeHHoro cnK 
(CBepxnpoBOAfliHero KaCejin) no3BonaeT 
nepeflaBaTb HH^opwiaLiMio bojihobom aHeprnn no 
TOKonpoBOAfiiUMM anewieHTaM, no3BonaeT nx 
Mcnorib30BaTb b KasecTBe bohhoboaob, 
nocKoribKy MaTepMan CBepxnpoBOAHMKOBbix 
noKpbiTMii ms repMaHMH nonaAaeT b HHTepBan 
npo3paHHQCTM onTMMecKMx BonHoaoftOB, a 

nOIOpUTMH M3 CpeppUTa B OKHO np03paHHOCTH 

paAMOBoriH, a Bee TOKonpoBofl^iAne aneMeHTbi, 

B TOM MMOTie M CB6pXnp0BOAHMK0Bble nOKpblTHfl 

MMeiOT cnoco6HocTb nepeAaBaTb aKycTuwecKyio 

M 3ByKOByfO MHCpOpMaqilK) M SByKOBbie n 

axycTMMecKne BonHbi, KaK ace TBepAbie Tena, a 
TeM 6o^ee cBepxnpoBoflHMKM, 

Cnoco6 KpnoM3onflL(MM Ka6enq no3BonseT 
Monojib30BaTo ero M3oriflUMio b KpnoBaKyyMHbix 
npn6opax v\ ycTpoMCTBax npn wcnonb30BaHMH b 
hmx "MoneKynnpHOM noByujKH", 

ct>opMyna n3o6peTeHnn: 

CBepxnpoBOAfliHwfl KaSenb, BKnioMaioinMW 
pa3Meii(eHHbie b M30TepwMHecKOM Kopnyce 
KoaKcuanbHbie Tpy6naTbie ToronpoBOAfliiiMe 
aneiuieHTbi, sanojiHennbie xnaflareHTOM, 
Tpy6HaTbie KaHanbi Ana npaMOM m o6paTHoii 
npoKaHKn BcnoMoraTenbHoro xnaAareHTa, 
o6onom<y n BaKyyMnpyeMbie nonocTM, 
OTnuHaKDiAM^Cfl TeM, mto KaHan npEMOtf 
n poKaMKM BcnoMoraTenbHoro xnaflareHTa 
pacnonoKeH Me>KAy Hapy>KHbiM 

TOKOnpOBOAflLLIMM 3TieMeHT0M m o6ono>-iKOM, Ha 

Hapy>KHOM noBepxHooTn KOTopofl pa3Meii(eHbi 

KpHOHSOAflLtMfl M KaHaflbl 00"paTHOM TlpOKaHKM 

BcnoMoraTenbHoro xnaAareHTa, a Meway 
KpMOMaonflLtMePl n KopnycoM pacnonoxeHa 
BaKyyMMpyeMaH nonocTb, npM stom 
KpMOM3onni4HH BbinonHeHa b bhab 
MepeAyKJiiinxCT cnoeB nneHOMHbix noKpbiTMii 
okmch aACMMHufl, okmcm TMTaHa, naji/iaAMfl M 
rpaHynMpoBaHHoro aAOop6eHTa, 3amnmeHHoro 
orpajKAaioLneP ceTKoti, Ha BHyTpeHHUx 
noBepxHocTHX TOKonposoAHiAUX 3neMeHT0B 
HaHeceHbi Aaa cnoa CBepxnpoBoaflinero 
MaTepnana c paaMemeHHWM Me^fly hmm^ cnoeM 
nonynpoBOflHMKOBoro MaTepna/ia h 
ycTaHOBneHbi BoriHOBOAHbie sneMeHTbi, a 
o6onoHKa BbinoriHeHa M3 TOKonpoBOAHoro 
MaTepnana. 
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